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醇凝胶小球的转变过程可在 1 min 内完成，1 h 可制备出 4 LSiO2 气凝胶小球，此
方法出产效率高。制备出的 SiO2 气凝胶小球呈天蓝色，表面光滑，质量好；SiO2
气凝胶小球密度为 0.1 g/cm3，比表面积为 1148.5 m2/g，粒径分布为 1 ~ 8 mm，
平均粒径为 3.5 mm；SiO2 气凝胶小球具有较高的球形度，83.5%的原材料可以制
备成圆度值≤1.2 的醇凝胶小球。并探究了流速、凝胶时间和喷头对气凝胶小球的
影响；探究了小球的微观结构、比表面积、孔径分布和热稳定性。另外，为制备

































































Currently, researches on the preparation of spherical aerogel are relatively few. 
Micrometer-sized spherical aerogel are easy to reunite in the process of preparation, 
millimeter-sized spherical aerogel are difficult to achieve mass production. These 
problems bound the applications of spherical aerogel.  
We report the synthesis of silica aerogel microspheres by sol-gel reaction in 
water-in-oil emulsion systems, in which tetraethoxysilane (TEOS) was used as a 
precursor and ethanol (EtOH) as a solvent, and HCl and NH4OH as catalysts, 
followed by supercritical drying. The synthesis process and parameters of the 
emulsion process including the volume ratio of silica sol and oil phase, surfactant 
concentration, mechanical stirring speed and the viscosity of silica sol have been 
investigated. We study the structure and characteristics, such as density, roundness, 
diameter distributions, micro-network structure, surface area/pore diameter, 
hydrophobicity of the optimal sample and the application in the field of adsorbing 
organic liquid.  
In this work, we report a laminar flow breakup method for the mass production 
of highly spherical millimeter-sized silica aerogel beads. The whole process of 
transition from sol to alcogel beads can be finished within 1 minute with high 
production efficiency. The silica aerogel show good quality with blue colour and a 
smooth surface. The density of silica aerogel is 0.1 g/cm3, the surface area of silica 
aerogel beads is 1148.5 m2/g, the distribution of aerogel beads is 1 ~ 8 mm, the 
average diameter of beads is 3.5 mm. The silica aerogel beads also have good 
sphericity, the method converts about 83.5% of the raw material into highly spherical 
beads, which the value of roundness no more than 1.2. We study the effects of flow 
rate, gel time and nozzle to aerogel beads. We study production micro-network 















the effects of the ratios of material on silica-titania aerogel for obtaining high surface 
area. 
In conclusion, micrometer-sized and millimeter-sized spherical aerogel are 
prepared by W/O emulsification method and laminar flow breakup method in this 
paper, respectively. The former solves the problem of reunion in the process of 
preparing silica aerogel microspheres by W/O emulsion method. The latter achieves 
mass production of high spherical millimeter-sized aerogel beads in a simple way. 
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烟”。气凝胶具有高的比表面积（~ 1200 m2/g），低的骨架密度（~ 0.03 g/cm3）





























































图 1. 1 气凝胶的应用领域 
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